We propose market timing strategies aiming to exploit the aggregate accruals' return forecasting power. We examine several performance metrics of the aggregate accruals based market timing strategy such as excess portfolio return, Sharpe ratio, and Jensen's alpha. We provide robust evidence that, relative to the passive investment strategy of buying and holding the stock market, the market timing strategy delivers superior performance that is both statistically and economically significant. Specifically, the market timing strategy on average beats the S&P500 Index by 6 to 22 percentage points (annualized) after controlling for transaction costs over the 1980-2004 period.
Introduction
The empirical asset pricing literature has documented strong evidence that aggregate stock market returns are time-varying and predictable with variables such as dividend yield, term premium, aggregate book-to-market ratio, default premium, short-term interest rate, consumption-wealth ratio (cay), etc. Recent studies, e.g., Hirshleifer, Hou, and Teoh (2006) and Kang, Liu, and Qi (2006) , have shown that aggregate accruals significantly predict one-year-ahead excess stock market returns. Particularly, Kang, Liu, and Qi demonstrate that the accruals' return forecasting power is limited to the valueweighted aggregate accruals and mainly driven by the discretionary component of accruals. They document that value-weighted aggregate accruals (value-weighted aggregate discretionary accruals) alone explain about 12 (18) percent of time-series variations in excess stock market returns for the period from 1965 to 2004, and that the value-weighted accruals' return forecasting power is robust to the inclusion of other wellknown return predictors.
What accounts for the value-weighted aggregate accruals' return forecasting power remains an unsolved puzzle. The evidence is intriguing in the following sense: while firm-level and portfolio level accruals negatively predict one-year-ahead stock returns (see e.g., Sloan 1996; Xie 2001 , among others), value-weighted aggregate (discretionary) accruals positively predict one-year-ahead excess stock market returns. The evidence, however, could be consistent with the famous Samuelson's dictum, as documented in Jung and Shiller (2005) , that the stock market is "micro efficient" but "macro inefficient". That is, the efficient market hypothesis works much better for individual stocks than it does for the aggregate stock market. Although the literature has yet to offer a unified framework to reconcile the two qualitatively different accrual-return relations at the disaggregate level versus at the aggregate level, extant studies point to managerial market timing as one potential explanation, that is, firm managers time the equity markets to level up or level down accrual components in earnings (see Kang, Liu, and Qi (2006) for detailed discussions).
In this paper, we set aside the debate on what accounts for aggregate accruals' return forecasting power; instead, we focus on exploiting the robust empirical evidence that the (value-weighted) aggregate accruals positively predict one-year-ahead excess stock market returns to develop a market timing investment strategy. Specifically, we examine whether a hypothetical mean-variance portfolio manager can take advantage of the return forecasting power of aggregate accruals and whether the accordingly designed market timing strategy can deliver statistically and economically superior performance to a passive investment strategy of buying and holding the stock market.
We construct the market timing strategy as follows. At the end of each April, the mean-variance portfolio manager forecasts out-of-sample both the mean and variance of excess stock market returns in the coming year using the historical value-weighted aggregate accruals as a predictive variable, and she decides the weight of her investment in the stock market in proportion to the forecasted mean-variance ratio of stock returns, then she holds the portfolio for twelve months until she rebalances her portfolios at the end of April of next year. We evaluate the performance of this market-timing investment strategy with several commonly used metrics, and we quantify the statistical and economic magnitude of the strategy from the perspective of a portfolio manager.
Specifically, besides the excess portfolio returns, we compute Sharpe ratios and Jensen's alphas of the strategy's payoffs by controlling for the Fama-French four factors (market risk premium, SMB, HML, and momentum). Our analysis indicates that the valueweighted aggregate accruals indeed have both statistically and economically significant market-timing ability which a portfolio manager can exploit to make significant profits.
As shown in Panel A of Table 2 , over the period from 1980 to 2004, if using the valueweighted aggregate accruals as the sole predictive variable, the market timing strategy generates a return that is 10.58 percentage points higher than the return on the S&P 500 Index; the strategy's Sharpe ratio is 60 percent, compared to 56.5 percent for the strategy of buying and holding the S&P 500 Index; more importantly, the Jensen's alpha, after controlling for the Fama-French four factors, is 10.8 percent and statistically significant.
The market timing strategy delivers even more superior performance to the simple buyand-hold investment strategy if the manager augments the value-weighted aggregate accruals with other return predictors. For example, if she also includes the term premium into the return forecasting equation, the Sharpe ratio of this market timing investment strategy improves to 73 percent with the Jensen's alpha of 9.6 percent. Clearly, the economic magnitude of the aggregate accruals in predicting excess stock market returns is significant.
We conduct several robustness checks and find that our results are quite robust. In particular, we explicitly take into account the trading costs of implementing the market timing strategy. Because there are only two assets involved, the S&P 500 Index and the 3-month Treasury Bill, and the portfolios are rebalanced only once per year, the transaction costs are relatively small. After we deduct these trading costs, the various aggregate-accrual-based market timing investment strategies still deliver superior performance. As we show in Table 4 , the strategies on average beat the market by 6 to 22 percentage points.
We also propose a much simpler market timing investment strategy using the change in aggregate accruals as a trading signal. Specifically, at the end of each April, the portfolio-formation month, we compare the latest available aggregate accruals, i.e., the last year's aggregate accruals, with the past five-to seven-year moving average of the aggregate accruals prior to last year. If last year's aggregate accruals exceed the historical average value, then we invest 100% of our wealth in the S&P500 Index; otherwise, we bet all our wealth on the 3-month T-bill. This strategy does not require any regression analysis and, again, generates economically significantly superior performance to the simple strategy of buying and holding the market (see Table 3 ).
The rest of paper proceeds as follows. Section 2 discusses the data and variables.
Section 3 details our market timing strategies based on aggregate accruals. The main empirical results are offered in Section 4. We carry out several robustness checks and additional analyses in Section 5. Section 6 concludes.
Data and Variables
We use returns on the value-weighted S&P500 Index and yields on the 3-month TBills as proxies for aggregate stock market returns and risk-free rates, respectively. The excess stock market return is the difference between the stock market return and the riskfree rate. Because accounting information is typically disclosed with a lag of one quarter after the fiscal year-end, in order to ensure that all the information necessary to calculate the aggregate accruals is known when portfolio managers form their portfolios, we align the accruals of year t-1 with excess market returns from April of year t through March of year t+1, and we accordingly compute the annualized excess market returns.
Following the literature, we apply the balance sheet method (see, e.g., Sloan 1996; and Xie 2001) to calculate total accruals as follows: For comparison, we also include in several specifications of return forecasting equations other well-known return predictors such as the term premium, the default premium, the detrended short-term interest, and the dividend yield. The term premium (TERM) is the yield spread of a ten-year Treasury Bond over a one-month Treasury Bill.
The default premium (DEF) is the yield spread of corporate bonds with Moody's Baa and Aaa ratings. We compute the detrended short-term interest (SHORT) by subtracting from this month's short-term interest rate the average short rate over the past year prior to this month. We calculate the dividend yield (DP) as the dividends on the S&P500 Index accumulated over the prior year divided by this year-end's index level.
Market Timing Strategies
We investigate whether a hypothetical mean-variance portfolio manager is able to "time the market" to make profitable investments, taking advantage of the robust empirical evidence that the (value-weighted) aggregate accruals positively predict oneyear-ahead stock market returns with substantial power (Hirshleifer, Hou, and Teoh (2006) ; and Kang, Liu, and Qi (2006)). For that purpose, we assume the portfolio manager to adopt a market timing investment strategy as follows. At the end of each April (right after the previous year's accounting information comes out), the portfolio manager first makes out-of-sample forecasts of the expected excess returns and expected variance of the S&P500 index for the following year. She then uses the forecasts to make asset allocation decisions across the following two assets: the S&P500 index and the 3-month T-bill. Finally, the manager holds the portfolio for the following twelve months until she rebalances her portfolio in April of next year.
Specifically, the mean-variance portfolio manager chooses the weight of equities in the portfolio as follows:
where E t (R m,t+1 -R f,,t+1 ) is the expected excess stock market return, E t (V m,t+1 ) is the expected stock market variance, and γ is the investor's relative risk-aversion coefficient.
Because there are only two assets involved, the weight of investment in the 3-month T-
bill is naturally (1-W M,t ).
We assume that the expected stock return is the one-year-ahead forecast based on the following linear regression:
The forecasted market return variance, E t (V m,t+1 ), is computed as the fitted value from a regression of the observed market variance on a constant and its one-period-lagged and two-period lagged values.
3 Both E t (R m,t+1 -R f,,t+1 ) and E t (V m,t+1 ) are estimated out of sample using the past 15 years of data.
We choose γ -the investor's relative risk aversion -using two methods. First, γ is chosen for each strategy such that the average weight of equities over time is equal to 1.
This method allows us to directly compare the returns on the managed portfolio with the returns on the S&P500 Index because the two portfolios have the same average leverage ratios. Second, we set γ to be 5, which is very close to the point estimate of 4.93, as reported in Guo and Whitelaw (2006) . Actually, the two different γ values do not generate much difference in our results.
We consider four return forecasting specifications for expected stock returns by including (1) the value-weighted aggregate accruals (AC_VW) only; (2) AC_VW and detrended short rate (SHORT); (3) AC_VW and the term premium (TERM); and (4) AC_VW, TERM, SHORT, the dividend yield (DP), and the default premium (DF). We also consider other model specifications and obtain similar results. For brevity we do not report those results in the text.
Main Empirical Results
To start, we first estimate various specifications of Equation (3) to illustrate the power of the value-weighted aggregate accruals (AC_VW) in forecasting one-year-ahead S&P500 index returns in excess of the risk-free rates. We conduct in-sample estimation of Equation (3) Table 1 .
(For brevity, we do not present results on all specifications in Table 1 .) We use as the dependent variable both the calendar-year excess stock market returns and the excess stock market returns from April in year t through March in year t+1. The latter is more relevant for the portfolio managers and is also the primary excess return measure used in our analysis. As shown in Table 1 , in all four regressions, AC_VW is a significant predictor of one-year-ahead excess stock market returns: AC_VW alone explains 13.9 percent and 15.4 percent of time-series variations in the calendar-year and April-March excess stock market returns, respectively; the return forecasting power of AC_VW remains significant after controlling for other well-known return predictors. The finding is consistent with Kang, Liu, and Qi (2006) . We proceed to formally assess the performance of the market timing investment strategy implemented by the mean-variance portfolio manager. Table 2 summarizes the various performance measures of the investment strategy when the return forecasts are calculated with the above-mentioned four different model specifications. As we discuss earlier, we consider two sets of γ values. Panel A contains the results based on the γ values that make the average weights of equity investments over time equal 1, and Panel B presents the results based on the fixed γ value (γ = 5). In each panel, we report the raw portfolio return, standard deviation, excess portfolio return over the 3-month T-Bill rate, excess portfolio return over the S&P500 Index return, the correlation between the portfolio return and the S&P500 Index return, the Sharpe Ratio, and the Jensen's alpha after controlling for the Fama-French four factors (including r m -r f , SMB, HML, and momentum). For ease of comparison, we also report in Table 2 We first examine the results in Panel A of Table 2 . If using the value-weighted aggregate accruals as the sole return predictor, the manager observes the market timing strategy to deliver an average raw return of 25.43 percent per year, which is substantially higher than the raw return of 14.85 percent per year earned from the buy-and-hold strategy. Thus, the market timing strategy on average beats the market by 10.58
percentage points per year. The superior performance of the market timing strategy is not without cost, though. It is significantly more risky than the buy-and-hold strategy; the average standard deviation of the managed portfolio returns is 32.16 percent per year and almost doubles from the standard deviation of the S&P500 index returns, which is 16.42 percent per year. In spite of the more volatile payoffs, the market timing strategy improves in two popular performance metrics relative to the buy-and-hold investment strategy. The average Sharpe ratio of the market timing strategy is 60 percent and that of the buy-and-hold strategy is 56.5 percent; the Jensen's alpha of the market timing strategy is 10.8 percent a year and that of the buy-and-hold strategy is not significantly different from zero. Clearly, the market timing investment strategy exploiting the return forecasting power of the value-weighted aggregate accruals yields both statistically and economically significant performance relative to the passive strategy of buying and holding the market. 
Additional Analysis and Robustness Check

An Even Simpler Market Timing Strategy
The market timing strategy as discussed above hinges on the parameter estimations of various specifications of Equation (3). As a result, we lose 15 years of data in measuring the performance of the strategy, which might generate noise in the relatively small sample. Plus, the robustness of the results depends on how precise Equation (3) captures the relation between expected excess stock market returns and return predictors such as AC_VW, TERM, and SHORT. To circumvent the issues arising from the parameter estimations, we propose an even simpler market timing investment strategy using the change in aggregate accruals as a trading signal.
The simple market timing strategy works as follows. Specifically, at the end of each April, i.e., the portfolio-formation month, a portfolio manager compares the latest available aggregate accruals, i.e., the last year's aggregate accruals, with the past five-to seven-year moving average of the aggregate accruals prior to last year. If last year's aggregate accruals exceed the historical average value, then the manager invests 100% of her wealth in the S&P500 Index; otherwise, she bets all her wealth on the 3-month T-bill.
This strategy clearly enjoys some advantage over the above-mentioned market timing strategy implemented by a mean-variance portfolio manager: this simple strategy does not require any regression analysis and is easier to implement. Table 3 reports the summary performance measures of this simple market timing investment strategy when the historical averages are respectively calculated as the moving averages over the past five years (Column A) and the past seven years (Column B) prior to last year.
As shown in Table 3 , when the five-year moving average of AC_VW is used as the benchmark, such a simple market timing strategy outperforms the stock market by 1.99 percent per year with a Sharpe ratio of 67.6 percent and a Jensen's alpha of 6.8 percent. If the seven-year moving average of AC_VW is used as the benchmark, this simple market timing strategy even does better by beating the market index by 2.2 percent a year; the strategy's Sharpe ratio is 62.5 percent and its Jensen's alpha equals 6.9 percent. Clearly, the simple market timing strategy based on the comparison of the aggregate accruals level with its historical average levels outperforms the passive strategy of buying and holding the market index in both statistically and economically significant magnitude.
Robustness Checks
One may wonder whether the accrual-based market timing strategy is profitable and superior to the passive buy-and-hold investment strategy after controlling for the transaction costs. Because the market timing strategy involves only two assets, namely the S&P500 Index and the 3-month T-bill, the transaction costs of implementing the strategy are relatively small.
For a robustness check, we gauge the transaction costs of implementing the market timing strategy from the viewpoint of a portfolio manager. We assume that investors have to pay a trading cost which is proportional to the absolute value of the change in the weight of stocks in the managed portfolio. According to Balduzzi and Lynch(1999) , a 25 basis point proportional transaction cost (per roundtrip) is the upper range of transaction costs for trading the S&P 500 Index. Therefore, we set the proportion to be 0.25 percent in our analysis.
Taking into account the transaction costs, we replicate the analysis in Table 2 and report the results in Table 4 . For brevity, we only consider the case in which γ is fixed at 5. As shown in Table 4 , after we control for the transaction costs of implementing the market timing strategy, the portfolios formed on the basis of aggregate accruals still generate significant abnormal returns, beating the S&P500 index by a significant margin ranging from 6.22 percent to 21.83 percent a year. The Sharpe ratios of the market timing strategy also improve dramatically relative to the passive buy-and-hold strategy. Again, the Jensen's alphas of the market timing strategy are all significantly positive, exceeding 10 percent a year. Clearly, the market timing strategy designed to exploit the aggregate accruals' return forecasting power yields both statistically and economically significant profits in real world.
We also carry out several other robustness checks. For example, we use the CRSP value-weighted stock market return instead of the S&P500 index return as a proxy for the market return and find essentially the same results. Rather than focusing on the S&P500
Index companies, we also apply the method to all the CRSP/Compustat firms and again find that the market timing investment strategy based on the aggregate accruals works pretty well.
Conclusion
Previous literature has identified that the value-weighted aggregate accruals have substantial power in forecasting one-year-ahead excess stock market returns. Building on this finding, we design market timing strategies in order to exploit the aggregate accruals' return forecasting power in this paper. We provide robust evidence that, relative to the passive investment strategy of buying and holding the stock market, the aggregate accruals based market timing strategies deliver superior performance that is both statistically and economically significant. The superior performance of the market timing strategy is robust to controlling for transaction costs involved in implementation; moreover, the market timing strategy is also quite easy to implement from a portfolio manager's viewpoint. (1) and (2), we use the excess returns, which are defined as the return on S&P 500 Index over the rate of return of the 3-month T-bill (from January to December); in Columns (3) and (4), we construct annualized excess stock market return from April in year to to March in year t+1. AC_VW is the value-weighted aggregate accruals for the firms in the S&P 500 Index. SHORT is the detrented short-term interest. TERM is the term premium of ten-year T-bond yields over one-month T-bill yield. DF is the default spread of Baa-rated corporate bond yield over Aaa-rated corporate yield. DP is the dividend yield on the S&P 500 Index. We calculate the tstatistics based on robust standard errors and report them in parentheses. (R m,t+1 -R f,t+1 ) is the predicated value from the excess return forecasting regression in each column; and E t (V m,t+1 ) is the forecasted market return volatility which is the fitted value from a regression of observed market volatility on a constant and its two lags. This table reports summary statistics on the performance of a simple market timing investment strategy based on the comparison of last year's AC_VW versus the historical moving average of AC_VW prior to last year. If last year's AC_VW exceeds its historical average, then the portfolio manager invests 100% of her wealth in the S&P500 Index; otherwise, the portfolio manager puts all her wealth on the 3-month T-bill. Strategy A (B) designates the past five-(seven-) year moving average of AC_VW as the historical average. Portfolios are formed and re-balanced at the end of each April and held till the end of March of next year. We report t-statistics in parentheses. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. 
